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SPECIFICATION 

1 . TITLE OF THE INVENTION 

5 Light-diffusing acrylic resin molding 

2. WHAT IS CLAIMED IS : 

Light-diffusing acrylic resin molding which is 
10 produced .by molding a resin composition in which 1-30 
> parts by weight of the crossl inked polymer noted below- . 
is blended with 100 parts by weight of a methyl y 
methacrylate polymer. .•"«•• 
Crosslinked polymer : 
15 Crosslinked polymer with a particle diameter of. 10 

- 500 a gel content of 50 - 90% by weight and a 

swelling degree of 3 - ~ 25 . which is produced; by 
suspension polymerization of 0.5 - "5 parts by weight of 
a crosslinkable monomer and 100. parts by weight of a 
20 non-crosslinkable monomer consisting of 

alkyl methacrylate in which the number of carbon 
atoms of the alkyl groups is 1 - 4 Uutyfk*^ 
50 - 90% by weight 

alkyl acrylate in which the number of carbon atoms 
25 of the alkyl groups is 1 - 8 
10 - 40% by weight 

aromatic vinyl monomer 0 - 20% by 

weight 

other monoethylenic unsaturated monomer 0-20% by 
30 weight 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a light-diffusing 
35 acrylic resin molding which possesses an excellent 
light diffusion property and, at the same time, also 
has high light transmi ttance and which is suitable as a 
lighting cover, etc. 



Conventionally, the usual method - of imparting a 
light diffusion effect to acrylic resin moldings is to 
disperse fine particles of an inorganic compound such 
as barium sulfate, titanium oxide or talc, etc* in- a 
base resin or to impart an irregular pattern by 
mechanical means such as effecting extrusion with a die 
which has a pattern of effecting passage through 
embossing rolls. 

However, with a method using a die. which has a 
pattern or embossing rolls, even if a molding which has 
a light diffusion effect to a . certain degree is 
produced, there is the major drawback- that when 
secondary processing to various shapes suitable for 
lighting covers, etc. is effected,- . the surface 
irregularities are lost, and so there is failure to 
produce a molding which displays a satisfactory light 
diffusion effect. 

Also, in cases in which fine particles of an 
inorganic resin are added to a base resin, although a 
satisfactory light diffusion effect is generally- 
achieved, there is the drawback that there is a 
considerable fall in the light transmittance, and there 
is drawback that the base resin's physical properties 
such as its impact strength, etc. deteriorate. 

The present invention is one which makes 
improvement in respect of these drawbacks of 
conventional methods, and it has been achieved as the 
result of the discovery that a light-diffusing acrylic 
resin molding which combines an excellent light 
diffusion property and high light transmittance and 
whose light diffusion property does not deteriorate 
even if secondary processing is effected can be 
produced by making a specific admixture of a specific 
crosslinked polymer in a methyl methacrylate polymer. 



The invention is a light-diffusing acrylic resin 
molding which is produced by molding a resin 
composition in which 1 - 30 parts by weight of the 
crosslinked polymer noted below is blended with 100 
parts by weight of a methyl methacrylate polymer . 
Crosslinked polymer : 

Crosslinked polymer with a particle diameter of 10 
- 500 \x, a gel content of 50 - 90% by weight and a 
swelling degree of 3 - 25 which is produced by 
suspension polymerization of 0.5 - 5 pts.wt. of a 
crosslinkable monomer and 10.0 pts.wt.. of a non- 
crosslinkable monomer consisting of 

alkyl methacrylate in which the number of carbon 
atoms of the alkyl groups is 1 -4 
50 - 90%. by weight • • - ' \: 

alkyl acrylate in which the number of carbon atoms 
of the alkyl groups is 1- 8, 
10 - 40 wt% 

aromatic vinyl monomer ' 0 - 20 wt % 

other monoethylenic unsaturated monomer 0 - 20 wt % 

The invention is characterized by the fact that a 
crosslinked polymer with a specific composition, 
particle diameter, gel content and swelling degree is 
admixed as the light diffusion agent of a methyl 
methacrylate polymer. As a result of this, the 

invention provides a light-diffusing acrylic resin 
molding possessing an excellent performance which has 
never been achieved in cases in which conventional 
inorganic light diffusion agents are admixed. 

One special feature of the invention is 
constituted by the method of manufacture of the 
crosslinked polymer which is used as a light diffusion 
agent and the prescription of the particle diameter 
that is produced. More specifically. The crosslinked 
polymer which is used is one whose particle diameter 
which has been produced by suspension polymerization is 
10-500 n, preferably 35-200 \i. With a crosslinked 
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polymer whose particle diameter exceeds 500 n, even if 
its composition, gel content and swelling degree are 
within the ranges which are prescribed in the 
invention, and molding is effected after it ±s added to 
a methyl methacrylate polymer, the surface of the 
resulting molding feels rough, and the molding is 
undesirable as material for a lighting cover, etc . 
On the other hand a satisfactory light diffusion effect 
is not achieved by a crosslinked polymer whose particle 
diameter is less than 10 \x, especially one with a 
particle diameter of 1 jj, or less which is produced by 
emulsif ication polymerization. 

. Appropriate composition regions also exist for the 
monomers which constitute the crosslinked polymer which 
is used in the invention and,, with compositions outside 
these regions, the light diffusion effect* -is 
unsatisfactory, or the light transmittance is 
unsatisfactory, or the only moldings produced by 
blending these compositions and effecting molding are 
ones whose surface feels rough. 

A monomer composition which is suitable for 
constituting the crosslinked polymer which is used in 
the invention is a composition consisting of 50-90 wt% 
of an alkyl methacrylate in which the number of carbon 
atoms of the alkyl groups is 1-4, 10-40 wt% of an alkyl 
acrylate in which the number of carbon atoms of the 
alkyl groups is 1-8, 0-20 wt% of an aromatic vinyl 
monomer, 0-2 0 wt% of another monoethylenic unsaturated 
monomer, and 0.5 - 5 pts.wt. of a crosslinkable monomer 
per 100 pts.wt. of the combined total of non- 
crosslinkable monomers. 

Methyl methacrylate, ethyl methacrylate, propyl 
methacrylate and butyl methacrylate, etc. can be used 
alone or mixed as the alkyl methacrylate in which the 
number of carbon atoms of the alkyl groups is 1-4, and 
methyl methacrylate is particularly preferable. The 
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amount of the alkyl methacrylate used is 50-90 wt%, 
preferably 55-90 wt%. 



Methyl acrylate, ethyl acrylate, propyl acrylate, 
5 butyl acrylate, or 2-ethyl-hexyl acrylate, etc. can be 
used alone or mixed as the alkyl acrylate in which the 
number of carbon atoms of the alkyl groups is 1-8, and 
substances such as butyl acrylate and 2-ethyl-hexyl 
acrylate, etc. whose glass transition temperature is 
10 low are the more preferable. The amount of the alkyl 
acrylate used is 10-40 wt%, preferably 25-40 wt%. 

It is possible to use . styrene, a - methyl styrene > ^ 
yinylstyrene or halogenated styrene^ etc. ' as the 

15 aromatic vinyl monomer, and the . amount thereof- used, is 
0-20 wt%, preferably 3-15 wt%. The use of c more . than 2 0 
wt% of an aromatic vinyl monomer is undesirable, since 
it causes deterioration of the light transmittance , 
etc . From the point of view of ad j ustment of the 

20 refractive , index and control of the degree of 
crossl inking, etc. of the crossl inked polymer, it is 
found in most cases that it is better to use an amount 
not exceeding 2 0 wt%. 

25 It is not particularly necessary to use another 

monoethylenic unsaturated monomer, but . it is possible 
to use one in an amount not exceeding 20 wt%. By way 
of specific examples, it is possible to use fumaric 
acid, maleic acid, copolymerizable carboxylic acid and 

30 esters thereof, acrylic acid, methacrylic acid, 
acrylonitrile, halogenated vinyl and vinyl esters, etc. 

A compound which has 2 or more unsaturated bonds 
in its molecules can be used as the crosslinkable 
35 monomer, and it is particularly preferable that it be a 
compound in which at least 1 within the 2 or more 
unsaturated bonds is an allyl group. The use of such a jh 
crosslinkable monomer which contains allyl groups makes 
it easy to achieve good characteristics, since, as well \, 
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as making the control of the swelling degree and the 
gel content of the crosslinked polymer easy, it gives a 
suitable crosslinking distribution in the crosslinked 
polymer. By way of crosslinkable monomers, which 
5 contain allyl groups, there are, as typical substances, 
allyl methacrylate, triallyl cyanurate and triallyl 
isocyanate, allyl methacrylate being particularly 
preferable. By way of other crosslinkable monomers 
apart from these, it is possible to cite alkylene 

10 glycol unsaturated carboxylic -acid esters such as 
ethylene glycol dimethacrylate, etc.; alkylene glycol 
unsaturated alcohol ethers such as propylene glycol 
diallyl ether, etc.; and polyvalent vinyl benzenes such 
as divinyl .benzene, etc. The amount of crosslinkable 

15 monomer added is 0.5 - 5. pts.wt. per 100 pts.wt. of the 
•combined total of the non- crosslinkable "monomers Wbted 
above, 1.0-4 pts.wt. being particularly preferable.. 

Another special feature of the invention is that a*- 
20 crosslinked polymer which, has a ' specif ic gel content 
and swelling degree is used as a diffusion agents 

An excellent light diffusion effect is imparted to 
the methyl methacrylate polymer only when a crosslinked 
25 polymer whose gel content found by the measurement 
method described below is 50-90 wt%, preferably 60-85 
wt%, and whose degree of swelling is 3-25, preferably 
7-20. 

30 If a crosslinked polymer whose gel content is less 

than 50 wt% or a crosslinked polymer whose degree of 
swelling exceeds 25 is used, this is undesirable, since 
a satisfactory light diffusion effect fails to be 
achieved and, in addition, the material becomes rather 

35 hazy overall and the light transmittance deteriorates. 
Conversely, if a crosslinked polymer whose gel content 
exceeds 90% or whose degree of swelling is less than 3 
is used, the molding has a surface which feels rough 
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and, except in special cases, it is not suited to 
applications such as that of a lighting cover, etc. 

Methods of measurement of gel content and degree 
of swelling: 

A set amount of crosslinked polymer is weighed in 
a weighing bottle and is immersed for 48 hours in an 
amount of methyl ethyl ketone (MEK) that is about 100 
times greater. After the immersion,., thorough removal 
of excess MEK is effected by decantation, the weight of 
the sample which has been brought to a swollen state by 
the MEK is determined, and then the MEK is dried and 
removed by vacuum drying and the absolute; dry weight - of 
the sample is measured. Calculations by . the following 
formulas are made . 

Gel content (wt%) = 
Absolute dry weight (after MEK immersion) x1 qq 
Weight of sample that is taken 

20 Degree of swelling 

Weig ht of sample in MEK swelling state - absolute dry weight 
Absolute dry weight 

Adjustment of the gel content and the degree of 
swelling of the crosslinked polymer is mainly effected 

25 through the adjustment of the type and the amount of 
the crosslinkable monomer that is used and the use of a 
suitable amount of a chain shift agent. Normally 
employed substances such as a 2-20C alkyl mercaptan or 
an ester-based mercaptan can be used as a chain shift 

30 agent . 

Suspension polymerization of the crosslinked 
polymer can be effected by normally employed procedure 
and, although there are no particular restrictions 
35 regarding the initiator and suspension stabilizer which 
are used, it is necessary to take care over the used 
amounts, etc., in order to avoid departure from the 



preferred ranges for characteristics such as the 
particle diameter and the gel content, etc. 

What is meant by a methyl methacrylate polymer in 
the invention, is a methyl methacrylate homopolymer or 
a copolymer of methyl methacrylate and another monomer, 
eg, methyl acrylate, ethyl acrylate, n-butyl acrylate 
or ethyl methacrylate, etc, in which the methyl 
methacrylate component is 85% or* more. 

The amount of crosslinked polymer system diffusion 
^gent used in the invention is 1-30 pts.wt., preferably 
5-15 pts.wt. . relative to 100 ..pts.wt. of the methyl 
methacrylate polymer. 

The methyl methacrylate polymer and the 
crosslinked polymer system light diffusion agent can be 
mixed by normally employed procedure such as the use of 
a Henschel mixer, etc. - 

The mixture of the methyl methacrylate polymer 
and the crosslinked polymer system light diffusion 
agent can be made a molding by the same procedure as 
that for ordinary methyl methacrylate polymers, i.e. 
extrusion or injection molding procedure. 

There is no objection if, within the range in 
which the object of the invention is achieved, small 
amounts of a dye pigment, a bluing agent, a fluorescent 
whitener, a heat stabilizer or other additives are 
added for the purpose of increasing the product value. 

The molding which is produced in this manner 

combines an excellent light diffusion effect and high 

light transmittance , and is very suitable as material 
for lighting covers, etc. 

Below, a description in further detail is given by 
means of examples of implementation, though the 



invention is not limited to these examples of 
implementation. 

Example 1 

(1) Manufacture of crossl inked polymer 

The following compounds were charged into a 
reaction vessel provided with a stirrer, a reflux 
cooler and a nitrogen gas introduction port, etc. 

Methyl methacr-ylate 
n-butyl acrylate 
styrene 

allyl methacrylate 
t-dodecyl methacrylate 
azobisisobutyronitrile 
polyvinyl alcohol 
water 

After the interior of the vessel had been 
thoroughly replaced by nitrogen gas, the mixture of the 
compounds noted above was heated to 70°C while being 
stirred, arid polymerization was caused to proceed in 
the nitrogen gas. After 4 hours, the temperature was 
raised to 90 °C, and polymerization was completed by 
holding at 90 °C for 1 hour. After the completion of 
polymerization, dewatering, water-washing and drying 
were effected, and granular beads were obtained. 

The average particle diameter of the beads, that 
were obtained was 120 \x, the gel content was 75 wt% and 
the swelling degree was 11. 

(2) Manufacture of acrylic resin molding 

10 pts.wt. of the crosslinked polymer obtained in 
(1) was added to 100 pts.wt. wt . of a methyl 
methacrylate polymer (Acrylpet MDK manufactured by 



. 60 pts . wt . 
:: 3 0 pts . wt . 

10 pts.wt. 

1.5 pts.wt. 

0 . 3 pts . wt . 
. 0 . 5 pts . wt . 
.1.0 pt .wt . 

2 00 pts.wt. 
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Mitsubishi Rayon KK) and thoroughly mixed therewith by 
means of a Henschel mixer, and then pellets were . 
produced by means of an extrusion machine. 

The pellets that were produced were dried for 24 
hours at 80°C / and then a 2.5 mm thick sheet was molded 
by extruding the' pellets 220°C by means of the same 
extrusion machine. 

The total light transmittance and the haze . value v 
of the molded sheet that was produced were measured by 
an integrating bulb type haze meter, its 60-degree. 
specular gloss was measured by a digital variable-angle-: 
gloss meter (manufactured by Suga Shikenki) , and the- %? - 
state of the molding's surface was judged visualiy./ w 

The total light transmittance of this:- molding was »* 
85%, its haze value was 79 and its 60 degree specular " 
gloss was 23. Also, it was . an excellent product whose "• 
surface was uniform and without - any impression of 
roughness. 

Reference Example 1 

A crosslinked polymer was produced in the same way • 
as in Example 1 (1) except that the amount of polyvinyl, 
alcohol was made 0.3 pts.wt. The gel content and the 
swelling degree of the crosslinked polymer that was 
produced were about the same as in Example 1 (1) , but, " 
at 600 ii, its average particle diameter was 
considerably greater. 

This crosslinked polymer was screened, an extruded, 
sheet was manufactured by the same procedure as in 
Example 1 (2) except that the 32 mesh (500 \i) pass 
fraction of this polymer was used instead of the 
crosslinked polymer that was produced in Example 1 (1) , 
and evaluations were made in the same way. 



The total light transmittance of this molding was 
92% an its haze value was 76, but its surface had an 
extremely gritty rough feel, and it was undesirable as 
a molding for lighting covers, etc. 

Reference Example 2 

The following compounds were charged into a . 
reaction vessel like that used in Example 1(1). 

Methyl methacrylate 
n-butyl acrylate 
styrene 

allyl methacrylate 
t-dodecyl mercaptan 
potassium persulfate 
sulf osuccinic acid ester 
sodium salt 
water 

After the interior of the vessel had been 
thoroughly replaced by nitrogen gas, the mixture of the 
compounds noted above was heated to 70 °C while being 
stirred, and was held as it. was * for 5 hours to complete 
polymerization. The polymer particles in the latex 
that was produced had a particle diameter of 
approximately 0.2 n (measurement by light transmission 
method). Salting out was effected by adding 5 pts.wt. 
of calcium chloride to this latex, and a crosslinked 
polymer in powder form was obtained by further 
effecting dewatering, water-washing and drying. 

An extruded sheet was manufactured by exactly the 
same procedure as in Example 1 (2) except that this 
crosslinked polymer which had been produced by 
emulsif ication polymerization was used instead of the 
crosslinked polymer that was produced in Example 1 (1) , 
and evaluations were made in the same way. 



60 pts . wt . <^ 
30 pts .wt . i 
10 pts.wtVl* 
1 . 5 pts.wt. 
o.:. 3 pts.wt. 
0.3 pts.wt. 



1.5 pts.wt i 
250 pts.wt. 



• \ . 
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The total light transmittance of this molded sheet 
was 89%, its haze value was 1.0, its specular gloss was 
107, and as its light diffusion effect was 
unsatisfactory, it was not suitable as a lighting 
5 cover . 

Example 2 

The following compounds were charged into a 
.10 reaction vessel which was the same as that used in 
Example 1 (1) , and a crosslinked polymer was produced 
by the same procedure as in Example 1 (1) . 

Methyl methacrylate 35 pts.wt. >— 

15 butyl methacrylate . 30. pts.wt.. 

n-butyl acrylate 30 pts.wt. 

styrene .5 pts.wt. 

allyl methacrylate 1.5 pts.wt. 

n-octyl mercaptan 0.3 pts.wt. 

20 lauroyl peroxide 1.5 pts.wt. 

tribasic calcium phosphate 1.0 pt.wt. 

surfactant 0.01 pts.wt. 

water 200 pts.wt. 

25 The average particle diameter of the crosslinked 

polymer that was obtained in the form of beads was 

approximately 90 ji # its gel content was 77 wt%, and its 
swelling degree was 13. 

3 0 An extruded sheet was manufactured by the same 

procedure as in Example 1 (2) except that this 

crosslinked polymer in the form of beads was used 

instead of the crosslinked polymer that was 

manufactured in Example 1 (1) , and evaluations were 

35 made in the same way. 



The total light transmittance of this extruded 
sheet was 85%, its haze value was 77 , its 60-degree 



specular gloss was 29, and its surface was uniform and 
extremely good. 

Reference Example 3 

The compounds that were used in Example 2 apart 
from allyl methacrylate were charged into a reaction 
vessel which was the same as that used in Example 1 
(1) , and an uncrossl inked polymer in the form of a 
powder was produced by the same procedure as - in Example 
1(1). 

The average particle diameter of the" "crossl inked 
polymer that was obtained in the form of beads was 
approximately 90 |i and its gel content was Q. . ' 

An extruded sheet was manufactured by the same 

procedure as in Example 1 (2) except- that this 

uncrosslinked polymer which had. been produced was used 

instead of the crossl inked polymer that was 

manufactured in Example 1 (1) , and evaluations were 
made in the same way. 

This molded sheet had a slightly ... (illegible) 
feel, the degree of its light diffusion was low/ its 
60-degree specular gloss, at 115, was high, and it was 
unsuitable for applications such as those of lighting 
covers, etc . 

Reference Example 4 

Compounds which were the same as in Example 2 
except that 7 pts.wt. of allyl methacrylate was used 
were charged into a reaction vessel which was the same 
as that used in Example 1 (1) , and a crosslinked 
polymer in granular form was produced by the same 
procedure as in Example 1 (1) . 
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The average particle diameter of the crosslinked 
polymer that was obtained in the form of beads was 
approximately 90 its gel content was 96 wt%, and its 
swelling degree was 29. 

An extruded sheet was manufactured by the same 

procedure as in Example. 1 (2) except that this 

crosslinked polymer which had been produced was used 

instead of the crosslinked polymer that was 

manufactured in Example 1 (1) , and evaluations were 
made in the same way. 

This molded sheet had a rough and gritty surface, 
an it was unsuitable for applications such as those of 
lighting covers, etc. 
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